WHAT IS CLAIMED IS: 

1. A radiationlsubstrat e having a first surface and 
a second surface, both opposed to each other, and containing 
Al as a major component!, 

wherein a first metal film containing Cu, Ag, Sn, Ni, 
or Au as major material Is formed as an uppermost layer on 
the first surface. 



2. A radiation substrate according to claim 1, 

! 

wherein the first metal fiilm consists of a. plating film. 



.3. A radiation substrate according' to claim 2, 
wherein a metal body provided on a back surface of a 



semi^or^ is adhered by brazing solder, conductive, 

paste, or. adhering material| having excellent thermal 
conductivity . 

4. A radiation substfcate according to claim 3, 
wherein the semiconductor device is mounted to be connected 
electrically to an electronic! equipment , and the second 
surface is worked such that it cantbe connected to a constituent 
element made of metal in the electronic equipment via surface 
contact. 



5. A semiconductor module comprising: 
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a semiconductor devic&in which a face up semiconductor 



element is sealed integral; 
pads connected electricall 



y by insulating resin and also 
to bonding electrodes of the 



semiconductor element^an^/an island positioned on a back 
surface of the semiconductor element are exposed from the 



back surface; and 

a radiation substrate haying a first surface and a second 



surface, both opposed to each other, and containing Al as 
a major component; 

wherein a first metal fi|lm containing Cu, Ag, Sn, Ni, 
or Au as major material and fc| rme^d by pl ating is formed as 
ah uppermost layer on the first surface, and 

i ■ 

the first metal film and the island are adhered together 



I 



by brazing solder, conductive p^aste, or adhering material 
having excellent thermal conductivity. 



6. A semiconductor modulfe according to claim 5, 
wherein a metal film containing Cil as a major component is 

i 

adhered between the first metal ftLlm and the island. 



7. A semiconductor module according to claim 6, 
wherein the island \nd the metal plate are formed integrally 



y the etching proqess 



A semiconductor module according to claim 5, 
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wherein aback surface of the semiconductor element is adhered 



to the metal pi 



ate 



wherein back sur 
island are arr 



semiconductor module according to claim 5, 
faces of the pads and a back surface of the 
an^ed substantially on a same planar surface. 



10*. A semiconductor module according to. claim 8, 
wherein back surfaces of the pads and a back surface of the 
semiconductor element are arranged substantially on a same 
.planar surface 

11. A semiconductor module according to claim 9 or 
claim 10/ wherein a back\surface of the insulating resin 
is projected rather than pack surfaces .of the pads. 



12. A semiconductor! module according to claim 11, 
wherein side surfaces of theipads and a back surface of the 
insulating resin extended froijji the side surfaces of the pads 
draw a same curved surface. 



13. A semiconductor module according to claim 12, 
wherein a flexible sheet having conductive patterns connected 
electrically to the semiconductor qevice is provided between 
the semiconductor device and the Aadiation substrate, and 



- 61 - 



an opening portion is provided in the flexible sheet to respond 
to the island. 



14. A semiconductor module comprising: 
a semiconductor (device in which a face down 
•semiconductor element lis sealed integrally by insulating 
resin and also pads connected electrically to bonding, 
electrodes of the semiconductor element and a radiation 
electrode positioned on a back surface of the semiconductor 
element are exposed from the back surface; and 



a radiation substratite having a first surface and a second 
surface, both opposed to|each other, and containing Al as 
a major component; 

wherein a first metal, film containing Cu, .Ag, Sn, Ni, 

\ 

or Au .as major material and formed by plating is formed as 
an uppermost layer on the first surface, and 

the first metal- film and the radiation electrode are 
adhered together by brazing Isolder, conductive paste, or 
adhering material having excellent thermal conductivity. 



15. A semiconductor modple according to claim 14, 
wherein a metal film containing|Cu as a major component is 
adhered between the first metal, film and the radiation 
electrode . 
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16. A semiconductor module according to claim 14, 
wherein the radiation electrode and the metal plate are formed 
integrally by the etching process. 

17. A semiconductor module according to claim 14, 
wherein back surfaces of I the pads and a back surface of the 
radiation electrode, are |arranged substantially on a same 
planar surface. 

18. A semiconductor module according to claim 17, 
wherein a back surface of t&e insulating resin is projected 
rather than back surfaces of the pads. * 

19. A semiconductor module according to claim 18,. 

wherein side surfaces of the pads and a back surface of- .the 

1 

insulating resin extended f ron| the side surfaces of the pads 
draw a same curved surface. 



20. A semiconductor module according to claim 19, 

1 

wherein a flexible sheet having conductive patterns connected 
electrically to the semi conductJtr device is provided between 
the semiconductor device and the radiation substrate, and 
an opening portion is provided in t|ie flexible sheet to respond 
to the radiation electrode. 
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21. A semiconductor module comprising: 
a semiconductor device in which a face up semiconductor 
element is sealed integrally by insulating resin and also 
leads connected electrically to bonding electrodes of the 
semiconductor element andean island whose back surface is 
positioned on a same surface level as a back surface of the 
leads are exposed from the back surface; - and 

a radiation substrate ilaving a first surface and a second 
surface, both opposed to eaih other, and containing Al as 
a major component; 

wherein. a first metal film containing Cu, . Ag, Sn, Ni , 
or Au as major material and farmed by plating is formed as- 
an uppermost layer on the first surface, and 

the first metal film and the island are adhered- together 

\ 

by brazing solder, conductive p-aste, or adhering material 
having excellent thermal conductivity. 



22. A semiconductor module according to claim 21, 
wherein a metal film containing .Cu las a major component is 
adhered between the first metal fi*lm and the island. 

23. A semiconductor module ^cording to claim 22, 
wherein a flexible sheet having conductive patterns connected 
electrically to the semiconductor devise is provided between 
the semiconductor device and the radiation substrate, and 



64 - 




an opening port ion is provided in the flexible sheet to respond 
to the island. 



24 



A semiconductor module according to claim 13, 



laim 20 or claim 23, wherein the semiconductor device is 



a read/write. amplifier IC for a hard disk 



25. A semiconducto A module according to claim 13, 
claim 20 or claim 23, wherei^i the semiconductor device is 
mounted to be connected electrically to an electronic 
equipment, and the second surface is worked such that it 
can be connected to a constituent element made of .metal in 
the electronic equipment via suAface contact. 

26. A hard . disft drive comprising a radiation- 
substrate claimed in any\one of claims 1 to 4. 

) ^> zs7 . A hard disk drive comprising a semiconductor 
module claimed in any one qf cl^T^n^S to 25. 



28. A hard disk drive 1 ! comprising: 
a recording disk; 

a spindle motor which rotfetes said recording disk; 
a magnetic head for writing\and reading signals to and 
from said recording disk; 



a suspension arm fop supporting said magnetic head; 
an actuator for controlling a position of said magnetic 

disk; 

an semiconductor module for processing said signals; 
and ! 

i 

a casing for accommodating said recording disk, said 
spindle motor , said suspension arm, and semiconductor module, 
wherein said semiconductor module comprising: 
a semiconductor device in which a face up semiconductor 

i ■ 

element is sealed integrally by insulating resin and also 

I 

pads connected electrically to bonding electrodes of the 

I 

semiconductor element andean island. positioned on a back 
surface of the semiconductor el^^ei&t are exposed from the 
back surface; and { \/ 

a radiation substrate having a first surface and asecond 

\ 

surface, both opposed to each other, and containing Al as 
a major component; 

wherein a first metal film containing Cu, Ag, Sn, Ni, 
or Au as major material and formed by plating is formed as 
an uppermost layer on the first surface, and 

the first metal film and the island are adhered together 
by brazing solder, conduct ive fpaste , or adhering material 
having excellent thermal conductivity. 

29. A hard disk drive comprising: 



- 66 - 



* 



* 



a recording disk; I 

a spindle motor which rotates said recording disk; 
a magnetic head forlwriting and reading signals to and 
from said recording disk; 

a suspension arm far supporting said magnetic head; 

tic 



an actuator for cont; 



disk; 



oiling a position of said magnetic 



an semiconductor module S^r. processing said signals; 
a casing for accommddat iWg paid recording disk, said 
spindle motor , said suspenf ion arm, and semiconductor module ; 
and 

a radiation substratfe for radiating heat generated in 

I 

the casing, said radiation! substrate having a first surface 
and a second surface, both opposed to each other, and 
containing Al as a major (component, * - 

wherein a first me tall film containing Cu, Ag, Sn, Ni, 
or Au as major material is formed as an uppermost layer on 



the first surface. 
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